Procedures for Finding a National or International Donor
The donor search process for a patient who does not have an HLA-identical sibling starts with an official order from the transplant centre accompanied by the high resolution HLA-typing of the patient and, if possible, of his parents and siblings. Typing of patients and their siblings is performed in the tissue typing laboratory of the transplant centre. After receipt of the formal order accompanied by the tissue type, the international donor search is immediately started in accordance with already published guidelines and procedures [14] . As soon as the official search order has been received, the Bone Marrow Donors Worldwide (BMDW) computer system is contacted in order to obtain an overview of available donors in the international donor pool. In the meantime, an international request goes out electronically via the European Marrow Donor Information System (EMDIS) computer system or other means to the international registries. Donors with the best matching tissue type in the highest resolution available are selected for confirmatory typing irrespective of their nationality. High resolution confirmatory HLA typing of patient and donor and the cross match test are performed in the tissue typing laboratory of the transplant centre. When the results of confirmatory typing, age, gender, and nationality of the donors are known, the attending physician of the transplant centre decides which donor will be selected and sets the date for transplant. Donor work-up is, again, organized by the Austrian Registry.
Tissue Typing and Donor Selection Process
During search period I, HLA typing involved serological HLA-A, -B, -C (HLA class I) typing as well as DNA-based low resolution typing of HLA-DRB1 and -DQB1 (HLA class II) alleles. Serological split typing of patient and donor for HLA class I determinants and the DNA-based low resolution typing for HLA class II determinants was the minimum requirement for selection of a donor for transplantation. During search period II, DNA typing for HLA class I at an intermediate level and DNA typing for HLA class II at high resolution level were mandatory. Typing was in part done by polymerase chain reaction sequence-specific oligonucleotide probe hybridization (PCR-SSO) and in part by nucleotide sequencing. During search periods III and IV, for both HLA-A, -B, -C and HLA-DRB1 and -DQB1 determinants, nucleotide sequencing of exons 1-3 for HLA class I and exon 2 for HLA class II alleles was
Introduction
Haematopoietic stem cell transplantation (HSCT) is the therapy of choice for many adults and children with malignant haematological diseases [1, 2] . A histocompatible family donor, most frequently a sibling, is available in only one third of the patients. In roughly two thirds of the patients, an unrelated haematopoietic stem cell donor must be found. Therefore, a search for a matched unrelated donor (URD) is necessary for the remaining two thirds of the patients. For the past 20 years, much effort has been put into the worldwide organization of searches for URDs [3, 4] . Since comparable results in sibling and URD HSCT have been reported [5] [6] [7] [8] [9] during the last years, URD transplantation is a realistic chance for every patient in need. In Austria -a small country with only a limited number of URDs -a large majority of the donors must be obtained from the international donor pool. Several major international computer networks are available for the provision of URDs from all around the world [10, 11] . About 15 millions international HSCT donors are registered [12] in a network of interconnected national hubs (National Haematopoietic Stem Cell Donor Registries), where the data of the national donors is stored electronically. Since January 1, 1988, the Austrian Bone Marrow Donor Registry has been the central search coordinating unit in charge of national and international donor searches in Austria. Patient and international donor search data from the last 23 years have been analyzed, showing that numbers of patients are increasing steadily as well as the results of the international donor searches for Austrian patients.
Patients and Methods

Characteristics of Patients for whom International Donor Searches Have
Been Performed 2,166 Austrian patients for whom a URD search was started and completed between 1988 and 2010 were included in this analysis. A total of 378 patients with ongoing searches, where neither an official search stop order nor any other similar information have been received from the transplant centre, were excluded from the analysis. Of the 2,166 Austrian patients, 495 patients were children of up to 18 years, who were treated in paediatric departments, while 1,671 patients were adults. URD searches were always searches for both national and international donors. Table 1 shows the patient characteristics The Austrian Bone Marrow Donor Registry 295 whereas in children an increase from 18 to 37.7% was seen. In adults, URD searches for the indications acute myeloid leukaemia (AML), myelodysplastic syndrome (MDS), and lymphoma increased markedly, whereas for chronic myeloid leukaemia (CML) the number of searches decreased substantially. In paediatric patients, a marked decrease in URD searches was recorded for the indications CML, whereas the searches for lymphoma and congenital diseases increased. (table 1) .
Overall Results per Year
In figure 1 , data of URD searches and their results are show by year. Generally, it can be seen that the number of patients increased year by year. It can also be seen from figure 1 that during the first years, many patients had no access to a transplant because no donor could be found. 
Overall Results per Period
In figure 2 , the development of the results of the international donor searches in Austria are shown. In the first period of 1988-1995, the results of international donor searches were significantly poorer than in the periods thereafter. In the 3 required [14] . Usually, only donors with none or a single HLA mismatch -preferably in HLA-A, -C, or -DQ -were accepted by the transplant physicians. Only in very exceptional cases, donors with 2 HLA mismatches were chosen.
Statistics
Counts, percentages, and medians are provided for basic data description purposes. Kendall's T and Kruskall-Wallis tests were used for the comparison of patient data.
Results
Patients
The time frame of our international searches between Janu- 
Patient Characteristics
International donor searches for 495 children and for 1,671 adults, a total of 2,166 patients, were analyzed. Characteristics of the 2,166 patients included in the study can be seen in table 1. The annual number of patients for whom a search was started has generally increased. While the median age of adult patients increased over the years, there was no significant change in the median age of children. More boys than girls were searched for during all periods -also in adults, there were slightly more males than females. In adult patients, the percentage of patients of non-Western or non-Middle European origin rose from 6.9 to 14.8% from period I to period IV, Figure 3 shows the numbers of transplants from URD donors performed in Austria per year and transplant centre. Transplants with URD donors are regularly performed in 4 transplant centres for adults and 2 transplant centres for children; 1 transplant centre for children has just started its transplant activities.
Transplants Performed
following periods, the percentage of patients who could be provided with a donor and were transplanted was increasing steadily: From 29.6% in the first period to 53.4, 61.6, and 58.5% in periods II, II, and IV. It can also be seen from figure  2 , that the percentage of patients for whom no donor could be found is steadily decreasing. The percentage of patients who did not proceed to transplant in spite of having a donor is decreasing only slowly. The Austrian Bone Marrow Donor Registry 297
Search Duration
In the first years of donor search, searches took many months before a matching donor could be identified. In recent years, however, the average duration of an international donor search is between 1.6 and 1.8 months ( fig. 5 ).
Quality of Donations
In 2010, 66.7% of the Austrian patients received peripheral blood stem cells (PBSCs), 18.6% bone marrow, 10.1% cord blood, and 4.6% a donor lymphocyte donation.
Provenience of Donors
In figure 4 , the provenance of donors for Austrian patients is shown. 50% of the donors for Austrian patients came from Germany, 13.5% came from the USA, and 12.8% from Austria itself. Great Britain contributed 7.6%, Italy 2.7%, and France 2.3%. impossible to identify a matching donor. When the search for a matched URD fails, other options remain for a patient: a related transplant with a haploidentical donor or a transplant with unrelated cord blood. Both are, however, more risky than a transplant from a suitable matched URD [1, 18] . Both options should be offered to the transplant physician as soon as it becomes evident that the patient has only a low chance of finding a completely matching donor.
In conclusion, a patient's chances of finding a suitable URD was 80.5% in 2010. Since nowadays the search time has become very short, the matching donor is found within 1.6-1.8 months (within 6 weeks). In 2010, 23.1% of the patients with a matching donor did not proceed to transplant. In our opinion, it would be desirable that every patient for whom a donor could be identified can also be transplanted. Only one seventh of Austrian patients receive a donation from an Austrian donor. This is due to the fact that the small Austrian registry needs the assistance of the large registries from big countries to provide its patients with matching donors. The Austrian Bone Marrow Donor Registry has round 60,000 donors, 163 of them have, since 1988, donated to Austrian patients, 197 to patients abroad. There are efforts to increase the number of Austrian donors; this is, however, a challenge in a small country with limited resources. Another challenge for national registries -like the Austrian registry -will be the integration of allogeneic cord blood banks and other tissue banks offering advanced cellular therapies. Finding donors from all over the world for Austrian patients is made possible by the outstanding international cooperation between national registries within the framework of the World Marrow Donor Association (WMDA) [19, 20] . Without this cooperation, finding URDs would not be possible for the majority of Austrian patients. In addition, finding suitable donors for Austrian patients would also be impossible without 2 revolutionary international computer systems, BMDW and EMDIS, that identify possible matching donors within seconds and facilitate international cooperation [21, 22] .
